Cell-mediated immune cardiocyte injury in viral myocarditis of mice and patients.
The cellular immune mechanism of cardiocyte injury in viral myocarditis was investigated by observing and analyzing the interactions among cardiocytes, T cells, B cells, natural killer (NK) cells and macrophages in situ in the myocardium of our murine model (C3H/He mice) and of human patients. In murine coxsackie B3 virus myocarditis, lymphocyte subsets were identified by light and electron microscopic immunohistochemical techniques with antibodies against specific antigens of pan T (Thy 1.2), helper/inducer T (Th/i) (Lyt 1+), cytotoxic/suppressor T (Tc/s) (Lyt 2+), B (Ig+) and asialo GM1+ cells in the myocardium. In the acute phase of myocarditis, asialo GM1+ (mostly NK) cells predominated over pan T cells and peaked on day 9. Pan T cells then reached a peak on day 14. The T4/T8 (Lyt 1+/Lyt 2+) ratio was 1.3 +/- 0.5 on day 5 and reached a peak of 9.1 +/- 3.6 with an increase of Lyt 1+ cells on day 14. Thereafter, NK cells and T cells gradually decreased and could still be seen in fibrotic foci even 3 and 12 months later. B cells were so scarce that no quantitative evaluation could be made. Electron microscopy revealed that macrophages were in close contact with Th/i cells, target cardiocytes and less commonly, B cells; Tc/s and NK cells also occasionally conjugated with apparently viable or degenerated cardiocytes. Some lymphocytes were located in widened intercellular spaces of dissociated intercalated discs, and in intracytoplasmic widened confines of some cardiocytes (emperipolesis). These results suggest that in the acute phase of myocarditis, NK cells initiate the reaction, and then sensitized cytotoxic T cells and activated macrophages aggravate cell-mediated injury by their close contacts with target cardiocytes; close contacts among macrophages; Th/i cells and a few B cells, and the increased T4/T8 ratio may facilitate regulation of the complex immune network; in the chronic phase, residual but active NK and cytotoxic T cells may sustain cytotoxicity. In the endomyocardial biopsies obtained from 8 patients with viral or idiopathic myocarditis from 3 to 48 days after the clinical onset, conventional electron microscopy revealed actual contacts among cardiocytes, macrophages and lymphocytes. As in our murine model, some lymphocytes had emperipolesed in cardiocytes or were located in widened spaces of dissociated intercalated discs. In 4 of these 8 patients infiltration of Leu 2a+ Tc/s, Leu 3+ Th/i and Leu 7+ cells was identified immunohistochemically, and T4/T8 ratios varied widely from 0.1 to 3.8 in the endomyocardial biopsides.(ABSTRACT TRUNCATED AT 400 WORDS)